Insulin secretory responses of a clonal cell line of simian virus 40-transformed B cells.
We have evaluated the potential of the clonal insulin-secretory cell line HIT-T15 as a model system for investigating stimulus-secretion coupling in pancreatic B cells. In contrast to other cell lines, HIT cell insulin secretion was consistently stimulated 2- to 3-fold by D-glucose. The maximally effective concentration of glucose was 10 mmol/l; between 2 and 10 mmol/l glucose the increase in insulin release was paralleled by an increased rate of glucose oxidation. The main characteristics of glucose-stimulated insulin release by HIT cells were essentially similar to those of normal islets. Thus, the response was specific for metabolizable sugars (D-mannose and D-glyceraldehyde stimulated insulin release but L-glucose and D-galactose were ineffective); markedly dependent on extracellular Ca2+ concentration; potentiated by forskolin, glucagon, acetylcholine and 12-O-tetradecanoyl phorbol 13-acetate; inhibited by adrenaline or somatostatin; showed a biphasic pattern of release in perifusion experiments, with both phases being potentiated by forskolin. The secretory response of the HIT cells to amino acids was also similar to that of normal islets. Thus, L-leucine and its deamination product 2-ketoisocaproate were effective stimuli, whereas L-isoleucine and L-glutamine were ineffective. Insulin release from HIT cells could also be evoked by the sulphonylureas glibenclamide and tolbutamide and by an increase in concentration of extracellular K+ to 40 mmol/l. The content of cyclic AMP in HIT cells was increased modestly by glucose but not by an increase in extracellular K+. Forskolin elicited a 4-fold increase in cyclic AMP content. We conclude that HIT cells retain the essential features of the insulin secretory response of normal B cells and represent an important tool for further biochemical characterization of the secretory system.